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AMENDMENTS TO THE CLAIMS: 

A listing of the entire set of claims (including amendments to the claims) is submitted 
herewith. The listing of claims will replace all prior versions, and listing of claims in the 
Application. 

1 . (Currently Amended) A method for determining the inte raction of biological 
elements in a biological system comprising: 

generating a model of the a biological system, the model comprising one or more 
symbols representing an initial hypothetical state of one or more biological elements, 
wherein the initial hypothetical state is indicative of the initial presen ce of one or more 
biochemical characteristics of the one or more biological elements, and further comprising 
one or more rules that express a substitution of at least one symbol by at least another 
symbol, the symbolo representing a biological o l omont, at least some of the rules 
representing interactions between biological elements, and at least some of the rules being 
expressed in a manner that enables an inference engine to process the rules by substituting 
symbols to and Infer from the one or more symbols representing the initial hypothetical 
staJe^alternative resultant states indicative of the presence of one or more biochemical 
characteristics of the one or more biological elements , result from symbols representi n g an 
i nitial hypothet i ca l state. 

2. (Original) The method of claim 1 wherein one or more of the rules comprises 
an operator for expressing a relationship between at least two of the biological elements, 
the operator conforming to associative and commutative properties. 

3. (Original) The method of claim 1 wherein one or more of the rules expresses 
concurrent state transitions. 

4. (Currently Amended) The method of claim 1 . wherein at least some of the 
rules are not terminating . A m o thod compris i ng generating a modo l of a b i ologica l system, 
the modol comprising ra l es that e xpro o o a substitution of at l ooot one symbol by at least 
another symbol, th e symbo l o roproocnting o biological o l omon t, where i n at l eost some of tho 
ru l es - are not - torminat i ng and ot loaot oomo of tho rules ore expressed i n a manner thot 
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en abl e s an inf e rence engine to infer alternat i ve resu l ts Hoi m I I i u sy ste m J jc iacd o n a n in itial 
h ypothetical atatoi 

5. (Original) The method of claim 1 wherein at least one of the rules 
represents a feedback or feedforward interaction between biological elements. 

6. (Currently Amended) The method of claim 1 wherein one or more of the rules 
are determined bv a rewriting taoic which i s reflective. 

7. (Currently Amended) The method of claim 1 wherein one or more of the 
symbols representing the one or more biological elements is typed. 

8. (Original) The method of claim 7 wherein the types of symbols are organized 
in hierarchical classes. 

9. (Currently Amended) The method of claim 8. wherein one or more of the 
symbols are typed into hierarchical classes, and a symbol for one of the hierarchical classes 
is matched by any symbol that is a member of the hierarchical class. A method for 
determining the state of o biologica l system, the method oomprioing: generating a model of 
a biological system, tho mo d el comprising , using the symbols to defin e about the biological 
s ystem, wherein Guch rules that express q substitut i on of at l east one symbo l by at least 
another symbo l , , and oxprossing - Qt l east some of tho rules i n q manner that enables an 
i nf e rence engine to process tho rules by substitut i ng symbols and infer alternative results 
from the system based on an initia l hypothet i cal Gtato> where i n one or more of th e symbols 
arc typ e d into hierarch i cal classes, and a symb ol for one of the h i erarchical c l asses i s 
matched by any symbo l that Is a member of the h i erarchical class* 

1 0. (Original) The method of claim 1 wherein at least some of the rules are 
conditional. 

1 1 . (Original) The method of claim 1 7 further comprising expressing the rules 
graphically by representing at least some of the symbols as points and at least some of 
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rules as lines interconnecting points, each interconnected point corresponding to a symbol 
that is an operand of the rule. 

12. (Withdrawn) The method of claim 1 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of a protein kinase, a 
transcription factor, a cytokine, and a nucleotide binding protein. 

13. (Withdrawn) The method of claim 1 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of pRB f cyclins, cyclin- 
dependent kinases, cyclin-dependent kinase inhibitors, p53, E2F, and DP 1. 

14. (Original) The method of claim 1 wherein one or more of the symbols 
represents a drug or exogenous agent. 

1 5. (Withdrawn) The method of claim 1 wherein one or more of the symbols 
represents post-translational modification. 

16. (Original) The method of claim 1 wherein the model of the biological system 
includes a first set of symbols representing molecules in a first cell and a second set of 
symbols representing molecules In a second cell. 

1 7. (Original) The method of claim 1 6 wherein one or more of the first set of 
symbols comprises the same symbols of the second set. 

18. (Currently Amended) An article comprising machine-readable media having 
encoded thereon a model of a biological system, the model comprising on^ or more 
symbols representing an initial hypothetical state of one or more biological elements of the 
biological system, wherein the initial hypothetical state is indicative of the initial presence of 
one or more biochemical characteristics of the one or more biological elements, and further 
comprising one or more rules that express a substitution of at least one symbol bv at least 
another symbol, at least some of the rules representing interactions between biological 
elements, and at least some of the rules being expressed in a manner that enables an 
inference engine to process the rules bv substituting symbols to infer from the one or more 

256349-1 

PAGE 11/33 * RCVD AT 5/12«004 11:43:10 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1H * DMIS:8729306 * CSID:732 530 9808 * DURATION (mm«s):0946 



05/12/04 10:52 FAX 732 530 980$ 



MOSER PATTERSON S HERIDAN ■+ PTO 



©012 



3/M 09/85M58 
Page 5 of 26 

symbols repri nting the i nitial hypothetic a l state, alternative resultant states jndlcative .of 
the presence of one or more biochemi gal characteristics of the one or more biological 
elements, rules that cxprosG q sub o titution of at I caot one symbol by at l oost another 
s ymbol, t he symbols r epre se nting o b i ologica l c lement, at l oaat one of the ru l oo be i ng 
expressed in a monnor that enables on inference cngino to process the ru l e s by o ubatituting 
symb o ls and infer a l ternative m o ults from symbo l s representi n g an initial h ypothetical state ? 

19. (Original) The article of claim 18 wherein one or more of the rules comprises 
an operator for expressing a relationship between at least two of the biological elements, 
the operator conforming to associative and commutative properties. 

20. (Original) The article of claim 1 8 wherein one or more of the rules expresses 
concurrent state transitions. 

21 . (Original) The article of claim 1 8 wherein at least some of the rules are not 
terminating. 

22. (Original) The article of claim 18 wherein at least one of the rules represents a 
feedback or feedforward interaction between biological elements. 

23. (Currently Amended) The article of claim 18 wherein one or more of the rules 
are determined bv a rewriting logic which i s reflective. 

24. (Original) The article of claim 1 8 wherein one or more of the symbols 
representing the biological elements is typed. 

25. (Original) The article of claim 24 wherein the types of symbols are organized 
in hierarchical classes. 

26. (Original) The article of claim 25 wherein a symbol for one of the hierarchical 
classes is matched by any symbol that is a member of the hierarchical class. 
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27. (Original) The article of claim 18 wherein at least some of the rules are 
conditional. 

28. (Withdrawn) The article of claim 1 8 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of a protein kinase, a 
transcription factor, a cytokine, and a nucleotide binding protein. 

29. (Withdrawn) The article of claim 18 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of pRB, cyclins, cyclin- 
dependent kinases, cyclin-dependent kinase inhibitors, p53, E2F, and DPi. 

30. (Original) The article of claim 18 wherein one or more of the symbols 
represents a drug or exogenous agent. 

31 . (Withdrawn) The article of claim 1 8 wherein one or more of the symbols 
represents post-translational modification. 

32. (Previously Presented) An article comprising machine-readable media having 
encoded thereon a model of a biological system, the model comprising rules that express a 
substitution of at least one symbol by at least another symbol, the symbols representing a 
biological element, and at least one of the rules being expressed in a manner that enables 
an inference engine to infer alternative results from the system based on an initial 
hypothetical state wherein the model of the biological system includes a first set of symbols 
representing molecules in a first cell and a second set of symbols representing molecules in 
a second cell. 

33. (Original) The article of claim 32 wherein one or more of the first set of 
symbols comprises the same symbols of the second set. 

34. (Currently a^HoH) a method for determ i nino the interaction of biologic al 
dements in « biolo gical system, comprising: 

receiving a set of symbols in an inference engine, the set of symbols representing m 
initiate hypothetical initial state of a biological system, wherein the initial hypothetical stas is 
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indicative of the initial presence of one or mora biochemical characteri stics of one or more 
biological elements t he Gvmbo l o re p resenting clemonts - ef tho biological system, and 

processing the initial hypothetical state using rules that express a substitution of at 
least one of the symbols by at least another symbol r e present i ng a bi o l o gies* c l ement to 
infer from the symbols representing the initial hypothetical state, alternative resultant states 
indicative of the presence of one or more biochemical characteristics of the one ore more 
biological elements, statco of tho system. 

35. (Original) The method of claim 34 wherein the set erf symbols representing the 
hypothetical initial state is generated from an expression profile for a biological sample. 

36. (Currently Amended) The method of claim 34, further comprising: 
parsing a profile for a biological sample into symbols; and 
include including at least some of the symbols in the set of symbols 

representing a hypothetical initial state of the biological system. 

37. (Original) The method of claim 36 wherein the profile is a gene expression 

profile. 

38. (Withdrawn) The method of claim 36 wherein the profile is a polypeptide 

profile. 

39. (Original) The method of claim 36 wherein the biological sample is associated 
with a disease or disorder. 

40. (Original) The method of claim 39 wherein the disease or disorder is selected 
from the group consisting of cancer, diabetes, infection by a pathogen, inflammation, and a 
disease of aging. 

41 . (Currently Amended) The method of claim 34 wherein rules which are non- 
terminating cause infinite substitution chains a re detected . 
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42. (Currently Amended) The method of claim 34 wherein values of one or more 
of the symbols of the resultant states are displayed as a graphical display graphically as o 
w i r i ng diagram . 

43. (Currently Amended) The method of claim 42 wherein the graphical display 
w i r i ng diogram comprises a graph having lines interconnecting points, each line 
corresponding to a rule such that each interconnected point of the line corresponds to a 
symbol that is an operand of the rule. 

44. (Original) The method of claim 34 further comprising: 

comparing each of the alternative resultant states to one or more reference states. 

45. (Original) The method of claim 44 wherein the one or more reference states 
comprise a state associated with cell proliferation, cell quiescence, cell apoptosis, and cell 
differentiation. 



46. (Original) The method of claim 44 wherein the alternative resultant states are 
compared to two or more reference states, each reference state being associated with a 
diagnosis. 

47. (Original) The method of claim 44 wherein the hypothetical initial state 
represents a sample from a patient. 

48. (Original) The method of claim 34 wherein the set of symbols representing 
hypothetical initial state comprises a symbol representing a genetic alteration. 

49. (Original) The method of claim 44 wherein the one or more reference states 
comprise a state associated with a disease or disorder. 

50. (Original) The method of claim 49 wherein the disease is selected from the 
group consisting of cancer, diabetes, infection by a pathogen, inflammation, and a disease 
of aging. 
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51 . (Original) The method of claim 34 wherein one or more of the rules comprises 
an operator for expressing a relationship between at least two of the biological elements, 
the operator conforming to associative and commutative properties. 

52. (Original) The method of claim 34 wherein one or more of the rules expresses 
concurrent state transitions. 

53. (Original) The method of claim 34 wherein at least some of the rules are not 
terminating. 

54. (Original) The method of claim 34 wherein at least one of the rules represents 
a feedback or feedforward interaction between biological elements. 

55. (Original) The method of claim 34 wherein one or more of the rules is 
reflective. 

56. (Original) The method of claim 34 wherein one or more of the symbols 
representing the biological elements is typed. 

57. (Original) The method of claim 56 wherein the types of symbols are organized 
in hierarchical classes. 

58. (Original) The method of claim 57 wherein a symbol for one of the hierarchical 
classes is matched by any symbol that is a member of the hierarchical class. 

59. (Original) The method of claim 34 wherein at least some of the rules are 
conditional. 

60. (Withdrawn) The method of claim 34 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of a protein kinase, a 
transcription factor, a cytokine, and a nucleotide binding protein. 
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61 . (Withdrawn) The method of claim 34 wherein one or more of the symbols 
represents a polypeptide selected from the group consisting of pRB, cyclins, cyclin- 
dependent kinases, cyclin-dependent kinase inhibitors, p53, E2F, and DP 1 . 

62. (Original) The method of claim 34 wherein one or more of the symbols 
represents a drug or exogenous agent. 

63. (Withdrawn) The method of claim 34 wherein one or more of the symbols 
represents post-translational modification. 

64. (Original) The method of claim 34 wherein the model of the biological system 
includes a first set of symbols representing molecules in a first cell and a second set of 
symbols representing molecules in a second cell. 

65. (Original) The method of claim 64 wherein one or more of the first set of 
symbols comprises the same symbols of the second set 

66. (Currently Amended) A method for determining the interaction of biological 
elements in a biological system, c omprising: 

receiving a set of symbols in an inference engine, the set of symbols representing an 
initial a -hypothetical mftiaf state of a biological system, wherein the initial hypothetical state 
is indicative of the Initial presence of one or more biochemical characteristics of one or more 
biological elements tho symbols rcproGonting bio l ogical elements of the system; and 

iteratively substituting at least one of the symbols by at least another symbol 



biological elements to detect based on the initial hypothetical state « ntit a terminal state ie 
dete cted or ttntH alternative resultant states arc detected , such terminal state or such 
alternative resultant states indicative of the presence of one or mpre biochemical 
characteristics of the one or more biological elements. 

67. (Original) The method of claim 667 further comprising outputting the terminal 
state or at least one of the alternative resultant states. 




using rules that represent interactions between the 
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68. (Original) The method of claim 66 wherein the hypothetical initial state 
represents a biological sample from a patient. 

69. (Original) The method of claim 68 wherein the biological sample is associated 
with a disease or disorder. 

70. (Original) The method of claim 69 wherein the disease or disorder is selected 
from the group consisting of cancer, diabetes, infection by a pathogen, inflammation, and a 
disease of aging. 

71 . (Currently Amended) The method of claim 667 further comprising; 
parsing a profile for a biological sample into symbols; and 

t f i cludc includinci at least some of the symbols in the set of symbols representing a 
hypothetical initial state of the biological system. 

72. (Original) The method of claim 667 further comprising: 

comparing each of the alternative resultant states to one or more reference states. 

73. (Original) The method of claim 72 wherein the one or more reference states 
comprise a state associated with cell proliferation, cell quiescence, cell apoptosis, and cell 
differentiation. 

74. (Original) The method of claim 72 wherein the alternative resultant states are 
compared to two or more reference states, each reference state being associated with a 
diagnosis. 

75. (Original) The method of claim 66 wherein the set of symbols representing 
hypothetical initial state comprises a symbol representing a genetic alteration. 

76. (Original) The method of claim 66 wherein one or more of the symbols 
representing the biological elements is typed. 

77. (Withdrawn) A method comprising: 
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receiving into an inference engine a rule set comprising rules that express a 
substitution of one or more of the symbols representing biological elements by at least 
another symbol representing a biological element; and determining a property of the rule 
set. 

78. (Withdrawn) The method of claim 77 wherein the property comprises an 
indicator of whether the rules set is terminating. 

79. (Withdrawn) The method of claim 77 wherein the property comprises an 
Indicator of whether the rule set includes one or more rules expressing a feedback or 
feedforward interaction. 

80. (Withdrawn) The method of claim 77 wherein the determining comprises 
associative-commutative matching. 

81 . (Withdrawn) The method of claim 77 further comprising generating a decision 
diagram. 

82. (Withdrawn) A method comprising: 

receiving into an inferenoe engine (1) at least a first and a second set of symbols 
wherein the first set of symbols represents a hypothetical first state of a biological system, 
and the second set of symbols represents a hypothetical second state of the biological 
system, and the symbols represent biological elements of the biological system, and (2) 
rules that express a substitution of one or more of the symbols representing biological 
elements by at least another symbol representing a biological element; and 

determining if one or more of the rules must be true or false for the first state to 
reach the second state by processing the first state using the rules. 

83. (Withdrawn) The method of claim 82 wherein the hypothetical first state 
represents a hypothetical reference sample, the hypothetical second state represents a 
sample associated with a disease or disorder, and a rule determined to be true identifies 
biological elements represented by its operands as drug targets. 
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84. (Withdrawn) The method of claim 82, further comprising 

identifying a first profile for a first sample associated with the hypothetical first state 
of the biological system , 

identifying a second profile for a second sample associated with the hypothetical 
second state of the biological system; and 

parsing the first and second profiles to produce the first and a second set of symbols. 

85. (Withdrawn) The method of claim 84 wherein the first and second samples 
have one or more genetic alterations with respect to one another. 

86. (Withdrawn) The method of claim 84 in which the first and second profiles 
include information about mRNA expression. 

87. (Withdrawn) The method of claim 84 in which the first and second profiles 
include information about polypeptide abundance. 

88. (Withdrawn) The method of claim 84 in which the first and second profiles 
Include information about polypeptide modification. 

89. (Withdrawn) The method of claim 84 in which the first and second profiles 
include information about metabolite abundance. 

90. (Withdrawn) The method of claim 82 in which one or more of the rules 
expresses concurrent state transitions. 

91 . (Withdrawn) The method of claim 82 in which at least some of the rules are 
not terminating. 

92. (Withdrawn) The method of claim 82 In which at least one of the rules 
represents a feedback or feedforward interaction between biological elements. 

93. (Withdrawn) The method of claim 82 in which at least one or more of the 
symbols representing the biological elements is typed, 
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94. (Withdrawn) The method of claim 93 in which the types of symbols are 
organized in hierarchical classes. 

95. (Withdrawn) The method of claim 82 wherein the hypothetical first state 
represents a hypothetical reference sample, the hypothetical second state represents a 
sample contacted with a drug or exogenous agent, and a rule determined to be true 
identifies biological elements represented by its operands as drug targets. 

96. (Currently Amended) An article comprising machine-readable media having 
encoded thereon software configured to cause the processor to: 

receive a set of symbols in an inference engine, the set of symbols representing an 
initial hypothetical state of one or more biological elements of a biological system, wherein 
the initial hypothetical state is indicative of the initial presence of one or more biochemical 
characteristics of the one or more biological elements: and 

iteratively substitute at least one of the symbols by at least another symbol using 
rules that represent interactions between the biological elements to detect based on the 
injtial hypothetical state a terminal state or alternative resultant states, such terminal states 
or such alternative resultant states indicative of the presence of one or more biochemical 
characteristics of the one or more biological elements, r ccoivo o set o f G ymbol s , the sot 
representing a hypothetica l initial otete of a biolog i ca l oyotcm, the gymbo l o representing 
bio l ogical elements of tho system; and itorotivoly substitute one or more of - tho oymbolo 
repre sen ting biological olemcnto - by at least another symbol r epresenting a biological 
element us i ng rules that repres e nt inte ra ctions between tho biolog i ca l elements until a 
t e rminal s tate or until alternative rooultant states are detected: 

97. (Original) The article of claim 96 wherein one or more of the rules comprises 
an operator for expressing a relationship between at least two of the biological elements, 
the operator conforming to associative and commutative properties. 

98. (Original) The article of claim 96 wherein one or more of the rules expresses 
concurrent state transitions. 
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99. (Original) The article of claim 96 wherein at least some of the rules are not 
terminating. 

100. (Original) The article of claim 96 wherein at least one of the rules represents a 
feedback or feedforward interaction between biological elements. 

101 . (Currently Amended) The article of claim 96 wherein one or more of the rules 
are determined bv a rewriting logic which is reflective. 

1 02. (Original) The article of claim 96 wherein one or more of the symbols 
representing the biological elements is typed. 

1 03. (Original) The article of claim 1 02 wherein the types of symbols are organized 
in hierarchical classes. 

1 04. (Original) The article of claim 1 03 wherein a symbol for one of the hierarchical 
classes is matched by any symbol that is a member of the hierarchical class. 

1 05. (Previously Presented) The article of claim 96 wherein the software is further 
configured to cause the processor tor receive a second set of symbols for a hypothetical 
second state of the biological system; and compare the second set of symbols to the 
terminal state or to at least one of the alternative resultant states. 

106. (Original) An article comprising machine-readable media having encoded 
thereon software configured to cause the processor to: 

receive information for a first state of a biological system; generate symbols 
representing biological elements of the system; and iteratively substitute one or more of the 
symbols representing biological elements by at least another symbol representing a 
biological element using rules that represent interactions between the biological elements 
until a terminal state or until alternative resultant states are detected. 

107. (Original) The article of claim 106 wherein one or more of the symbols 
representing the biological elements is typed. 
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108. (Original) The article of claim 106 wherein the information comprises values, 
each value reflecting the abundance of a biological element in the first state. 

109. (Original) The article of claim 108 wherein generating comprises comparing 
each value to a threshold parameter for the value, and generating a symbol for the 
biological element whose abundance is reflected by the value if the value exceeds the 
threshold parameter. 

110. (Currently Amended) The method of claim 1 further comprising detecting 
whether ono or m o ro rules of the model which are non-terminating io an arc pause infinite 
substitution ehainshains. 

111. (Previously Presented) The method of claim 110 wherein the detecting 
comprises commutative matching. 

112. (Previously Presented) The method of claim 110 wherein the detecting 
comprises associative matching. 

113. (Previously Presented) The method of claim 1 further comprising evaluating 
rules of the model by associative-commutative matching. 

114. (Previously Presented) The method of ciaim 1 further comprising evaluating a 
rule that expresses an assertion about the model of the biological system. 

115. (Previously Presented) The method of claim 1 further comprising evaluating 
rules of the model to determine if the rules can be reduced to a unique normal form. 

116. (Previously Presented) The method of claim 115 wherein the evaluating 
comprises a Church-Rosser checker. 
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117. (Previously Presented) The method of claim 1 wherein at least one 
represented element comprises a chimeric signaling molecule, a chimeric transcription 
factor, or an artificial promoter. 

118. (Previously Presented) The method of claim 1 wherein the model comprises a 
rule representing an element of a designed biological circuit. 

119. (Previously Presented) The method of claim 1 further comprising determining 
whether a theorem about the biological system can be proven using the rules. 

120. (Previously Presented) The method of claim 1 19 wherein the theorem is 
evaluated using primitive inference procedures. 

121 . (Currently Amended) A method for determining the interaction of biological 
elements in a biological system comprising: 

generating a model of the a biological system, the model comprising one or more 
symbols representing an initial hypothetical state of one or more biological elements, 
wherein the Initial hypothetical state Is indicative of the presence of one or more biochemical 
characteristics of the one or more biological elements and further comprising rules that 
express a substitution of at least one symbol by at least another symbol, t he s y mbo l s 
r epr e senting o bio l ogical.oloment of the biological Gyotom and at least some of the rules 
representing interactions between biological elements, and 

using the rules to configure configur i ng an inference engine with the ru l oo so that the 
inference engine can infer alternative resgltant states indicative of the presence of one or 
more biochemical characteristics of the one or more biological elements f eeute by 
performing substitutions on symbols representing the eft initial hypothetical state. 

122. (Currently Amended) The method of claim 121 wherein one or more of the 
rules of t he model fe -are determined by a rewriting logic which is reflective. 

123. (Previously Presented) The method of claim 121 wherein at least some of the 
rules are non-terminating. 



258349-1 



PAGE 24/33 « RCVD AT 5/12/20M 11:43:10 AM (Eastern Daylight Timel* SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:732 530 9808 * DURATION (mnws):0946 



MOSE R PATTERSON SHERIDAN -> PTO 



S)025 



S/N 09/fi55.45ft 
page 1» of 26 



124. (Currency Amended) The method of claim 121 wherein the inference engine 
comprises an associative-commutative metehefoperator. 

125. (Previously Presented) The method of claim 34 wherein the processing 
comprises indexing multiple branches of possible system evolution and exploring the 
multiple branches. 
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